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i emand for Broadband

nsumers want in-flight access to the same kinds of
broadband services they get on the ground.

irlines want broadband to improve operational. .
I Ie

nforcement agencies want broadband for safety
i nal security purposes.

ban service must be high-quality and available
f takeoff to landing ("deck to deck" service).

lIite operators (Boeing, Inmarsat, ARINC) already
r r are planning to offer broadband services, and

rules must be changed to allow terrestrial
Iternatives.

3



,.
ver,Z2!1

e izon irfone Proposal

lusive use" licenses are only way to promote
roadband ATG.

lexibility to innovate and respond to market forces

rotection from interference that impedes delivery of high-quality
advanced services to consumers

irfone proposes licensing of "exclusive use" blocks.

I n supports rapid deployment of Broadband ATG
usin "off-the-shelf" technology.
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i ell oeing Proposals

II d Boeing propose band-sharing arrangements
ul have u to four licensees share the ATG band.

rse banding" and "cross polarization" (AirCell)

ialized antenna requirements (Both)

ct aircraft power limits (Both)

Base statio separations (Both)

relies on equipment that is not available today.

ac relies on inflexible and highly prescriptive rules that
would restrict technology choices and service evolution.

ith r would allow delivery of Broadband ATG.
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rse anding (Cross Duplex)

i round and ground-to-air
assignments are reversed for

competing networks.

849 MHz 851 MHz 894 MHz 896 MHz

Aircraft-to-Aircraft Interference

..., ......... Its in significant potential
r interference between base

stations and between aircraft.

I Base-to-Base Interference I

Sys 1 Fwd Link
Sys 1 Rev Link
Sys 2 Fwd Link
Sys 2 Rev Link
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everse anding (Cross Duplex)

rse banding is not an effective solution.

nder real-world conditions, it would result in substantial
terference to competing ATG systems.

minimize interference potential, AirCell proposes
ri rules and requirements based on unrealistic

itions.

under these unrealistically optimistic conditions, a
Ii nsee operating in cross-duplex mode would be
ubject to substantial interference from Navy radar and

would not be able to deploy Broadband ATG.
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adar Interference

t ATG band plan was specifically designed to
interference from Navy radar.

, coastal base stations near San Diego, CA,
rlotte, NC, and St. Simons Island, GA received

interference, resulting in service outages.

I terference would be more severe for cross duplex,
ince interference would be to aircraft which has radio
orizon of about 250 miles compared to about 30 miles
r a base station.



olarization

i II recommends the use of cross polarization,
i addition to reverse-banding, to permit up to four
systems to coexist.

Horizontal

849 MHz 851 MHz 894 MHz 896 MHz
I I I I

Polarization I I I I
I I I I
I I I I
I I I I

I I

Vertical
I I
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ross Polarization

ross Polarization is not an effective solution.

It is difficult to ensure polarization purity in a mobile environment,
d i un lear whether the required isolation (12 dB) could be
ieved.

Even AirCel1 acknowledges this. (AirCell, Jun. 22, 2004)

II's 1997 test report doesn't support 12 dB isolation assumption.

uirement to reduce power when 12 dB is not met is not feasible,
it is not practical to monitor actual polarization isolation.

larization results in unacceptable increase in noise on
link (base station) when providing service near airports.

COMA links are engineered for 6 dB interference margin to maintain
dynamic range and system stability.

According to AirCell's own simulation results, its proposal would exceed
th margin by up to 19 dB.

is would preclude service in areas around airports.
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pecialized Antenna Requirements

II P poses a maximum EIRP of 200 mW at the
degrees) for base stations located near

. (AirCell, Sep. 9, 2004)

in roposes strict antenna gain roll-off requirements
r ai raft and base stations. (Boeing, Aug. 27, 2004)

ven wit these requirements, there would still be
i nifi nt interference that would preclude the provision

"deck-to-deck" service.

roposed antenna requirements are unrealistic and
would be difficult to achieve in a commercial application.
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i ra P er Limits
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II nd Boeing admit that aircraft-to-aircraft
i rferen is a significant problem, and propose strict
Ii i itigate it.

r Limits

mW IRP limit (AirCell & Boeing)

uced EIRP for polarization isolation less than 12 dB (AirCell)
(not a feasible technique)

1 dB additional reduction near airports (Boeing)
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rict power limits will severely limit data rates provided
r ATG networks.

t data rate increases, the level of the signal relative
terference and noise in the system must increase.

_""""ressed as "Signal to interference plus noise ratio" (SINR)

suit, a high data rate system has a high SINR and
rrespondingly high transmit power.

irCell's analysis, its proposed 23 dBm limit
rresponds to a total reverse link rate of 48 kbps 

I arly not broadband. (AirCell, Mar. 11,2004)
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i ra ower Limits
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i ra Po er Limits

n s aring would severely limit the data rates
live d to the customer.

No Interferers

40% Spectral Overlap

60% Spectral Overlap

Source: Telcordia study, Sep. 21,2004. Analysis is a modification of Sep. 10,2004 analysis and is
based on a more detailed approach that uses modeling and simulation to account for data pipe
congestion and transmission delay.

ption of a band plan that results in overlapping
licenses would effectively preclude the provision of

roadband ATG.
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etermination of ffective Data Rates

ive rate experienced by user will always exceed average rate.

If hann I rate is changed, effective rate changes by a larger factor.
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se tation Separation

ir ell and Boeing admit base-to-base interference is
si nificant problem, and propose mandatory

aration of base stations to mitigate.

Inl m separation of 102 miles

re-determined location grid

Assignments made by FCC

(Boeing, Aug. 27, 2004)
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-_00-= Stati n Separation

as statio separation is not an effective solution.

a dato separation limits service near airports and
ntages one service provider.

i ns would constrain system growth.

Generally restricts cell-splitting

igher density deployment required near airports

imitations would permit only one provider to serve
irports and provide "deck-to-deck" services such as

icial airline and law enforcement communications.

imitations would require FCC to manage process for
locating ground stations.
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I partance f "Deck-ta-Deck" Service

d-s aring proposed by AirCell and Boeing would
Iud "deck to deck" service because of harmful

ase -base interference.

admit interference will limit service below 10k feet, but
Ii only low-speed airline communications is required

(AirCell, Sep. 9, 2004; Boeing, Sep. 10, 2004)

II service (voice, data, video) required from take-off
landing ("deck to deck" service).

rmitted today for seat-back phones on commercial flights

Required on commercial flights for official airline and law
enforcement communications

Available today to private, military and governmental aircraft
(50% of Airfone customers)
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z3

1.5) license block is needed to support
technologies.

ot meet -13 dSm aaSE limit within 2.5 MH .
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I u bency ights

'rfo h invested considerable time and money in pioneering the
rVI ,and is the only remaining licensee in the band.

n hould be allowed to continue its existing service for as long
market supports it.

arbitrary termination date is not in the public interest.

Airfon has a right to a reasonable renewal expectancy.

Revocation of Airfone's license would be inconsistent with past
mmission decisions, and in any event, would require a hearing.

If i e is forced to relocate, it should be compensated by the new
rant for costs to relocate to comparable spectrum.

t incumbent licensee, Airfone should not be precluded from
on any ATG license.
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d Implementation Margin
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d Implementation Margin

AirCell's air-ground test data suggests that Airfone's 10 dB
ass mption for implementation margin is conservative.

Source: Final Report of the AirCell Flight Tests, July 1997
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lusi ns

is high demand for Broadband ATG, and FCC
ust be changed to enable terrestrial alternatives

isting satellite-based services.

band service must be high-quality and available
f takeoff to landing ("deck to deck" service).

" lusive use" licenses are the only way to ensure
rovision of high-quality Broadband ATG service.

n -sharing scenarios proposed by AirCell and
Boeing would undermine delivery of Broadband ATG.

mmission must protect Airfone's incumbency rights.


